Sea urchin primary mesenchyme cells: relation of cell polarity to the epithelial-mesenchymal transformation.
In euechinoid sea urchin embryos, a subset of epithelial cells in the wall of the blastula become pulsatile, elongate, lose connections with their neighboring cells, and move into the blastocoel to form the primary mesenchyme cells. The Golgi apparatus and microtubule organizing center (MTOC) are located at the apical end of these epithelial cells. We show that as primary mesenchyme cells begin to move into the blastocoel, the Golgi apparatus and MTOC move to a new position adjacent to the apical side of the nucleus. They do not move to a position between the nucleus and the leading (i.e., basal) end of the cell as they do in cultured fibroblasts undergoing directed migration. In addition, we have inhibited the movement of membranous vesicles to the cell surface by incubating embryos in the ionophore monensin. We have used antibodies to msp130, a primary mesenchyme cell surface-specific glycoprotein, to demonstrate that monensin inhibits the movement of msp130-containing vesicles to the cell surface. Despite the inhibition of membrane shuttling by monensin, primary mesenchyme cells ingress on schedule and display normal cell-shape changes. We draw two conclusions from our data. First, the cellular elongation that characterizes ingression is not due to the local insertion of membrane at the leading (basal) end of the cell. Second, ingression does not depend upon establishment of the same cell polarity required for fibroblasts to carry out directed cell migration.